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Growth, sprawl top area’s concerns
Crime, drugs
a distant 2nd
Mock Denver Post Article with actual 
text from PCCJ Website

Denver area residents enter the new century 
happy with their community in many ways, 
but deeply worried by the problems of growth, 
sprawl and traffic that overwhelm all other 
concerns. An astonishing 60 percent of 
Denver residents cite this complex of 
problems as the top local issue.

This level of concern easily tops any of 
those found in the other Pew Center for Civic 
Journalism (PCCJ) surveys and moves 
substantially beyond the levels found in many 
other surveys on the most important issue at 
either the local or national level.

Residents are concerned that local officials 
are not paying enough attention to the 
problems of sprawl and growth, even as the 
public is itself divided about how to deal with 
the complexities of the issues.

Given the huge level of concern about 
growth and sprawl, no other issue can come 
close - among any group of residents. Crime, 
violence and drugs are the major local 
problem mentioned by nine percent of Denver 
residents. Six percent mentioned educational 
issues as the major local problem.

In response both to the open-ended 
questions and to the more specific queries 
about education, race and lifestyle, there are 
often differences by various demographic 
groups - particularly in the opinions of the 
seriousness of problems that face the 
community and in the judgments of the 
institutions charged with solving those 
problems. 

n White residents and 
minority residents have sharply different 
views on whether local institutions treat 
minorities fairly. For example, three in five 
white residents say the police treat everyone 
equally, while only about one in five minority 
residents agree. 

n Residents are more likely to say that 
recent immigrants from other countries caused 
problems in the United States than they are to 
say that the immigrants have made   
contributions.   Thirty-nine 

Please see SPRAWL on 6B Avalanche kills two near 
Aspen

An astonishing 60 percent of Denver residents cite growth, sprawl 
and traffic as the top local issue.

Images from Subdivide and Conquer, Inc



“What’s the use of running fast if you’re not “What’s the use of running fast if you’re not 
on the right road?”on the right road?” - Old German ProverbOld German Proverb



“Within the neighborhoods, the towns, the “Within the neighborhoods, the towns, the 
local communities of America are the local communities of America are the 

stirrings of a new movement of citizens stirrings of a new movement of citizens 
acting together to solve community acting together to solve community 

problems.”problems.”

-- National Commission on Civic RenewalNational Commission on Civic Renewal



Community Code WordsCommunity Code Words

uuSmart GrowthSmart Growth

uuLivabilityLivability

uuSustainable DevelopmentSustainable Development



New Way of Thinking...New Way of Thinking...
“The world we have created today “The world we have created today 
as a result of our thinking thus faras a result of our thinking thus far

has problems which cannot be has problems which cannot be 
solved by thinking the way we thought solved by thinking the way we thought 

when we created them.”when we created them.”

Albert EinsteinAlbert Einstein



What is Sustainability?What is Sustainability?

“Sustainable development meets the “Sustainable development meets the 
needs of the present without needs of the present without 
compromising the ability of future compromising the ability of future 
generations to meet their own needs.”generations to meet their own needs.”
-- United Nations World Commission on the                United Nations World Commission on the                
Environment (1987)Environment (1987)



Systems ThinkingSystems Thinking

¶¶ EconomyEconomy

·· EnvironmentEnvironment

¸̧ Quality of LifeQuality of Life



Role of TechnologyRole of Technology

uuIndustrial Era:Industrial Era:

I = P x A x TI = P x A x T

uuSustainable Era:Sustainable Era:

I = I = P x AP x A
TT



Sustainability’s benefits...Sustainability’s benefits...

uuCreates JobsCreates Jobs

uuSaves MoneySaves Money

uuImproves the EnvironmentImproves the Environment

uuImproves Quality of LifeImproves Quality of Life

uuGives Communities a FutureGives Communities a Future
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Sustainability in  Sustainability in  
BuildingsBuildings

More affordable housing, more More affordable housing, more 
productive businesses, less productive businesses, less 

pollutionpollution



DOE Goal: “WholeDOE Goal: “Whole--Building Design”Building Design”

uu Million Solar RoofsMillion Solar Roofs: 1 : 1 
million units by 2010, million units by 2010, 
70,000 high70,000 high--tech jobstech jobs

uu Energy $mart SchoolsEnergy $mart Schools: : 
Save $1.5 billion/yearSave $1.5 billion/year

uu Rebuild AmericaRebuild America: Save : Save 
100 trillion BTUs, 1.6 100 trillion BTUs, 1.6 
million tons CO2million tons CO2

uu PATHPATH: Cut energy use : Cut energy use 
50% in new homes, 50% in new homes, 
30% in existing homes30% in existing homes

uu Federal Energy Federal Energy 
Management ProgramManagement Program: : 
Cut energy use 30% Cut energy use 30% 
by 2005 in 500,000 by 2005 in 500,000 
buildingsbuildings



Green Builder ProgramGreen Builder Program

Austin’s Green Builder Program and American Youth Austin’s Green Builder Program and American Youth 
Works employ atWorks employ at--risk youth to build energy efficient risk youth to build energy efficient 

homeshomes



Green Builder ProgramGreen Builder Program

uuCertifies homes (1Certifies homes (1--4 stars)4 stars)

uuVoluntaryVoluntary

uuTechnical assistance for buildersTechnical assistance for builders

uuEducation for home buyersEducation for home buyers



Green Builder ProgramGreen Builder Program
Areas of EmphasisAreas of Emphasis

uuEnergy EfficiencyEnergy Efficiency

uuWater ConservationWater Conservation

uuMaterials EfficiencyMaterials Efficiency

uuWaste HandlingWaste Handling



BuildingBuilding--Integrated SolarIntegrated Solar

uu Brownouts, quality concerns Brownouts, quality concerns 
cause interest in “distributed cause interest in “distributed 
generation”generation”

uu GridGrid--connected homes: PV connected homes: PV 
can run meter backwardscan run meter backwards

uu Remote homes:  for sites Remote homes:  for sites 
more than 1/4 mile off of more than 1/4 mile off of 
utility grid, PV is generally utility grid, PV is generally 
costcost--effective.effective.



Million Solar Roofs:Million Solar Roofs:
PartnershipsPartnerships

Washington State

State of Colorado 

Island of Hawaii
State of Texas

Islands of Maui,
Molokai, and Lanai

Island of Oahu

State of Maryland

City of Tucson
Salt River Project Area

City of Los Angeles

Washington State

City of Sacramento

State of Colorado City of Boulder

State of Arizona

State of IdahoState of Idaho
State of Montana

State of
Nevada

San Diego Region

New England
Electric Service Area
Greater Boston Area

State of Rhode Island

State of
Vermont

State of Maine

State of 
New Hampshire

State of Ohio

City of Chicago

State of Wisconsin

State of California
Bay Area Consortium

City of
Albuquerque

State of
New Mexico

State of New Jersey

State of Pennsylvania

State of North Carolina

City of Atlanta

State of Florida

The U.S. Virgin Islands

City of Philadelphia

Island of Kauai

American
Samoa

Republic
of Palau



Utah’s DNR BuildingUtah’s DNR Building

* Light shelves * Light shelves -- DaylightingDaylighting * High performance motors* High performance motors

* Reclaimed materials* Reclaimed materials * On* On--demand lightingdemand lighting

* Evaporative cooling* Evaporative cooling * Open offices* Open offices



Productivity Factor Productivity Factor 
uuSalariesSalaries $130$130
uuRentRent $  21$  21
uuTotal Energy    Total Energy    $    2$    2
uuEnergy Saving Potential Energy Saving Potential -- GoodGood
uuProductivity Potential Productivity Potential -- ExceptionalExceptional

(Costs per square foot of typical office building. Source: (Costs per square foot of typical office building. Source: 
Building Owners and Managers Association)Building Owners and Managers Association)



Utah’s SavingsUtah’s Savings
uuEnergy use cut 43% from code reference Energy use cut 43% from code reference 

casecase

uuEnergy cost savings = $50,000 per year Energy cost savings = $50,000 per year 

uuCapital Cost =  $300,000 ($10 m total)Capital Cost =  $300,000 ($10 m total)

uuSimple Payback:  6 yearsSimple Payback:  6 years

uuEstimated 30Estimated 30--year savings:  $18 million year savings:  $18 million 
(including productivity)(including productivity)



Four Times SquareFour Times Square
New York CityNew York City
uu Green building materialsGreen building materials
uu WaterWater--conserving plumbing systemsconserving plumbing systems
uu Recycling chutesRecycling chutes
uu COCO22 monitoring and ventilation controlmonitoring and ventilation control
uu Daylighting/energyDaylighting/energy--efficient lightingefficient lighting
uu BuildingBuilding--integrated photovoltaicsintegrated photovoltaics
uu Fuel cellsFuel cells
uu Energy costs reduced  50%Energy costs reduced  50%

over buildings built in 1980sover buildings built in 1980s



Next Step: Concentric DesignNext Step: Concentric Design
Built environment affects...Built environment affects...

uuSocial equitySocial equity

uuDisposable incomeDisposable income

uuAir qualityAir quality

uuPublic healthPublic health

uuLocal aestheticsLocal aesthetics

uuTax baseTax base

uuInfrastructure costsInfrastructure costs

uuNeed for carsNeed for cars

uuOpen spaceOpen space

uuSolar accessSolar access

uuScenic viewsScenic views

uuWorker productivityWorker productivity



Concentric DesignConcentric Design

uuIndividual Individual 
buildingbuilding

uuMicroclimateMicroclimate
uuNeighborhoodNeighborhood
uuCommunityCommunity
uuRegionRegion



Sustainability in RealSustainability in Real--
Estate DevelopmentEstate Development
Redefining Good DevelopmentRedefining Good Development



Making Livable CommunitiesMaking Livable Communities

Ahwahnee Principles

u Ample open spacesu Natural features preservedu Diverse & interesting transit optionsu Destinations in walking distanceu Diverse housing & jobsuFocused center, defined 
borders

u Complete & integrated communities



Market BenefitsMarket Benefits

uuHomes sell at 11%/Sq. Ft. Homes sell at 11%/Sq. Ft. 
premium  premium  (Village Homes)(Village Homes)

uuBuyers will pay $40,000 more for Buyers will pay $40,000 more for 
open spaceopen space (American Lives)(American Lives)



Tamarack PointTamarack Point
Steamboat Springs, CO.Steamboat Springs, CO.

uu29 homes29 homes
uu1,1401,140--1,500 sq.ft.1,500 sq.ft.
uu$128 $128 --180,000180,000
uuNarrow streetsNarrow streets
uuSmaller front & Smaller front & 

bigger back yardsbigger back yards



Tamarack PointTamarack Point
uu Solar orientationSolar orientation

uu RR--27 walls27 walls

uu RR--50 ceiling50 ceiling

uu LowLow--E windowsE windows

uu LowLow--flow flow 
fixturesfixtures



CivanoCivano

Global Solar EnergyGlobal Solar Energy



Sustainability in LandSustainability in Land--
Use Planning  Use Planning  

Combatting Sprawl with Combatting Sprawl with 
Smart PlanningSmart Planning



Combatting SprawlCombatting Sprawl
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Costs of SprawlCosts of Sprawl
uuEvery new classroom costs $90,000Every new classroom costs $90,000

uuEvery mile of new sewer line costs Every mile of new sewer line costs 
$200,000$200,000

uuEvery mile of new singleEvery mile of new single--lane road lane road 
costs $4 millioncosts $4 million

---- Maryland Gov. Parris GlendeningMaryland Gov. Parris Glendening



U.S. Government AntiU.S. Government Anti--Sprawl Sprawl 
InitiativesInitiatives

uu EPA Smart Growth program: EPA Smart Growth program: 
Provides technical assistance Provides technical assistance 
to communitiesto communities

uu EPA Brownfields program: EPA Brownfields program: 
Encourages infill Encourages infill 
development on industrial development on industrial 
sitessites

uu White House Livability Task White House Livability Task 
Force: Promotes Regional Force: Promotes Regional 
Partnerships & Resource Partnerships & Resource 
CentersCenters



Portland’s LandPortland’s Land--Use Use 
LeadershipLeadership

uu Urban growth boundaryUrban growth boundary
uu Metro governmentMetro government
uu Cap on parking spacesCap on parking spaces
uu Mandatory tripMandatory trip--reduction reduction 

plans by businessplans by business
uu Highway relocated from Highway relocated from 

downtowndowntown
uu Increased housing density Increased housing density 

& mixed use& mixed use



Portland’s LandPortland’s Land--Use Use 
LeadershipLeadership

uu 1010--year property tax break year property tax break 
for housing near mass for housing near mass 
transittransit

uu 30 miles of light rail30 miles of light rail
uu Downtown bus mallDowntown bus mall
uu Free shuttle buses Free shuttle buses 

downtowndowntown
uu Downtown brownfields Downtown brownfields 

redevelopmentredevelopment



Living with NatureLiving with Nature
Soldiers Grove Soldiers Grove 
escaped floods and escaped floods and 
built a solar townbuilt a solar town



Sustainability in Sustainability in 
TransportationTransportation

Improving Community Health, Improving Community Health, 
Mobility and EfficiencyMobility and Efficiency



Transportation todayTransportation today
uuUrban congestionUrban congestion
uuAir & greenhouse gas emissionsAir & greenhouse gas emissions

* 78% CO2* 78% CO2 * 37% VOCs* 37% VOCs
* 45% NOX* 45% NOX * 15,000 deaths/year* 15,000 deaths/year

uuForeign oil dependence Foreign oil dependence –– 5050--60%60%
uuForeign trade deficit Foreign trade deficit -- $50 billion +$50 billion +



Federal Transportation EffortsFederal Transportation Efforts

uu Alternative Fuel Vehicles Alternative Fuel Vehicles 
–– Energy Policy Act AFVsEnergy Policy Act AFVs
–– 70 “Clean Cities”70 “Clean Cities”
–– Incentives in 30 StatesIncentives in 30 States

uu Partnership for a New Generation of Vehicles Partnership for a New Generation of Vehicles 
–– Collaboration between U.S. government & Big 3 car makersCollaboration between U.S. government & Big 3 car makers
–– 80 MPG car 80 MPG car 
–– Same cost, comfort, convenienceSame cost, comfort, convenience



Reducing EmissionsReducing Emissions



Enhancing MobilityEnhancing Mobility
Chattanooga’s electric Chattanooga’s electric 
buses; Portland’s light buses; Portland’s light 
railrail



Enhancing MobilityEnhancing Mobility

Chattanooga’s 35Chattanooga’s 35--
mile trail system mile trail system 
gives residents safe gives residents safe 
and pleasant and pleasant 
alternatives to motor alternatives to motor 
vehicle travel.vehicle travel.



Industrial EcologyIndustrial Ecology

Industries as systems, wastes as Industries as systems, wastes as 
resourcesresources



Making Waste ObsoleteMaking Waste Obsolete
uuZero defects (“Quality is Job 1”)Zero defects (“Quality is Job 1”)

uuZero accidents (“Safety First”)Zero accidents (“Safety First”)

uuZero inventory (“JustZero inventory (“Just--inin--Time Time 
Delivery”)Delivery”)

uuZero wastesZero wastes



Interface Carpets’ Evergreen Interface Carpets’ Evergreen 
LeaseLease

Promises:Promises:
uu Uses recyclable materialsUses recyclable materials
uu Reduces fiber contentReduces fiber content
uu Practices “Extended Practices “Extended 

product responsibility”product responsibility”
–– Leases tilesLeases tiles
–– Recovers & recycles worn Recovers & recycles worn 

tilestiles

uu Pledge: No landfill wastesPledge: No landfill wastes

Results:Results:
uu 22.5% more resource 22.5% more resource 

efficiencyefficiency

uu $40 million/year waste $40 million/year waste 
reductionreduction

uu 80% less landfill from 80% less landfill from 
production wastesproduction wastes

uu Profits, share prices riseProfits, share prices rise



EcoEco--Industrial ParksIndustrial Parks
uuEach industry maximizes pollution Each industry maximizes pollution 

prevention & waste minimizationprevention & waste minimization

uuEach industry’s “wastes” used as Each industry’s “wastes” used as 
resource by neighboring industriesresource by neighboring industries

uuGoal: No net wastes generated by Goal: No net wastes generated by 
industrial parkindustrial park



Industrial EngineeringIndustrial Engineering

Burlington, VermontBurlington, Vermont



Sustainability in Energy Sustainability in Energy 
ProductionProduction

Reducing greenhouse gas Reducing greenhouse gas 
emissions, air pollution & threats emissions, air pollution & threats 

to public healthto public health



Emerging Trends in U.S.Emerging Trends in U.S.

uu Declining renewable Declining renewable 
energy pricesenergy prices

uu Growing conventional Growing conventional 
energy costsenergy costs

uu Greater consumer Greater consumer 
choicechoice

uu “Green” pricing“Green” pricing



Photovoltaics:Photovoltaics:
Use Up, Cost DownUse Up, Cost Down

1980: $1.00/kWh

2000:   ~$0.20 
cents/kWh

2005:   ~$0.10 
cents/kWh

• Sacramento Municipal Utility District's Sacramento Municipal Utility District's 
(SMUD)  2(SMUD)  2--MW plant  (2 acres)MW plant  (2 acres)

•• Enough power for 660 SacramentoEnough power for 660 Sacramento--area area 
homes homes 

•• Replaces some nuclearReplaces some nuclear--generated powergenerated power



BrightfieldsBrightfields
uu Redevelop brownfields Redevelop brownfields 

with solar manufacturing with solar manufacturing 
plantsplants

uu Chicago firstChicago first
–– Announced August ‘99Announced August ‘99

–– City & Utility pledge $8 City & Utility pledge $8 
million in PV purchasesmillion in PV purchases

–– Spire Corp. builds 100Spire Corp. builds 100--
employee plantemployee plant



1979: 40 cents/kWh1979: 40 cents/kWh

§ Increased Turbine 
Size

§ R&D Advances

§ Manufacturing 
Improvements

NSP 107 MW Lake Benton wind farm
4 cents/kWh (unsubsidized)

2003: 2003: 
2.52.5--4.5 cents/kWh4.5 cents/kWh

2000:2000:
44--6 cents/kWh6 cents/kWh

Cost of Wind ElectricityCost of Wind Electricity



United States Wind Power Capacity On-Line

Greater Than 20 MW

Less than 20 MW

188 MW

67 MW

23 MW

242 MW

25 MW

22 MW

272 MW

1599 MW

.66 MW

1.5 MW

2.8 MW

.39 MW .60 MW

6 MW

.60 MW

2455 MW as of 12/31/99

Updated 1/11/00Alaska

.73 MW

Hawaii

3.25 MW

2455 MW as of 12/31/99

Updated 1/11/00





Number of Green Pricing Programs Number of Green Pricing Programs 
(1993 to Date)(1993 to Date)
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WindSource in ColoradoWindSource in Colorado

uu Consumers buy wind power at $2.50 per 100 KWhr blockConsumers buy wind power at $2.50 per 100 KWhr block

uu $12.50 per month = 100% green power$12.50 per month = 100% green power

uu Wind farm serving 1.1 million customersWind farm serving 1.1 million customers
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Information is KeyInformation is Key

“Armed with good information and the tools “Armed with good information and the tools 
to apply it, most people will make good to apply it, most people will make good 

decisions.”decisions.”
---- Bill Becker, US  Dept of EnergyBill Becker, US  Dept of Energy



Okay, so not always…Okay, so not always…



The cumulative, The cumulative, 
unintended unintended 
consequences of consequences of 
independent decisionsindependent decisions

uu Incompatible land uses Incompatible land uses 
adjacent across city adjacent across city 
boundaries.  boundaries.  

uuRoad/greenway systems Road/greenway systems 
don't interconnect don't interconnect 
gracefully.gracefully.

© Jeff Winston

Community Planning TodayCommunity Planning Today



Technology Changing How We Make Technology Changing How We Make 
DecisionsDecisions

uu Technology changed way doctors treat patientsTechnology changed way doctors treat patients

Before 
Technology 

The Cat-Scan

A Groundbreaking A Groundbreaking 
Tool For MedicineTool For Medicine

Place-Based PlanningUninformed Planning

Image: Peter Katz

uu Technology helps planners build better communitiesTechnology helps planners build better communities



uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools

Decision Support ToolsDecision Support Tools

uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools
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Community IndicatorsCommunity Indicators



Community IndicatorsCommunity Indicators

•• Air & Water QualityAir & Water Quality
•• Arts & RecreationArts & Recreation
•• Community InvolvementCommunity Involvement
•• ConsumptionConsumption
•• Contamination & Haz. Mat’lsContamination & Haz. Mat’ls
•• Economic ProsperityEconomic Prosperity
•• Ecosystem IntegrityEcosystem Integrity
•• EducationEducation
•• EmploymentEmployment
•• EquityEquity
•• Family StructureFamily Structure
•• Fiscal ResponsibilityFiscal Responsibility

••Global Climate ChangeGlobal Climate Change
••GovernmentGovernment
••HousingHousing
••Human HealthHuman Health
••PopulationPopulation
••Public SafetyPublic Safety
••Scientific & Technological Scientific & Technological 
AdvancementAdvancement
••Status of Natural ResourcesStatus of Natural Resources
••Stratospheric Ozone DepletionStratospheric Ozone Depletion
••TransportationTransportation



uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools

Decision Support ToolsDecision Support Tools
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Steve Price Steve Price 
Urban AdvantageUrban Advantage



Steve Price Steve Price 
Urban AdvantageUrban Advantage



Dover & Kohl - Miami



Dover & Kohl - Miami
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uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools

Decision Support ToolsDecision Support Tools



EnergyEnergy--1010



EnergyEnergy--1010
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uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools

Decision Support ToolsDecision Support Tools



Geographical Information Geographical Information 
SystemsSystems

Integration Across ScaleIntegration Across Scale



Integration Across Disciplines

• Social

• Economic

• Built

•• NaturalNatural

• Social

• Economic

•• BuiltBuilt

•• NaturalNatural

• Social

•• EconomicEconomic

•• BuiltBuilt

•• NaturalNatural

•• SocialSocial

•• EconomicEconomic

•• BuiltBuilt

•• NaturalNatural

Geographical Information Geographical Information 
SystemsSystems



Integration Across Time

Temporal Sequence 1929-1997
data - UCSB / Dr. Keith Clarke

Geographical Information Geographical Information 
SystemsSystems



CommunityViz CommunityViz -- Split Screen InterfaceSplit Screen Interface
Orton Family FoundationOrton Family Foundation



Savings

CommunityViz CommunityViz -- Impact AnalysisImpact Analysis
Orton Family FoundationOrton Family Foundation



UU--GrowGrow
Data from scenario runs 
can be output in several 

ways, from graphs to
2D GIS to 3D interactive 

“fly-thru”

Data from scenario runs Data from scenario runs 
can be output in several can be output in several 

ways, from graphs toways, from graphs to
2D GIS to 3D interactive 2D GIS to 3D interactive 

“fly“fly--thru”thru”

Fly this 
in  3D ...
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uu Information ResourcesInformation Resources

uuVisualization ToolsVisualization Tools

uu Impact AnalysisImpact Analysis

uuGIS ModelingGIS Modeling

uuCommunity Process ToolsCommunity Process Tools

Decision Support ToolsDecision Support Tools



uu Citizen priority ranking of Mayor’s goalsCitizen priority ranking of Mayor’s goals

uu Citizen deliberations on Mayor’s goalsCitizen deliberations on Mayor’s goals

uu Organize Summit into Neighborhood Organize Summit into Neighborhood 
workgroupsworkgroups

uu Evaluate goals against Neighborhood Evaluate goals against Neighborhood 
prioritiespriorities

uu Orientation for postOrientation for post--Summit workSummit work

CoCo--Vision/Option TechnologiesVision/Option Technologies
DC’s Citizen SummitDC’s Citizen Summit



PLACEPLACE33S Planning ProcessS Planning Process
Step 1:Step 1: Start Up and Identify Existing Start Up and Identify Existing 

ConditionsConditions

Step 2: Step 2: Establish BusinessEstablish Business--asas--Usual Usual 
AlternativeAlternative

Step 3:Step 3: Analyze Alternative FuturesAnalyze Alternative Futures

Step 4:Step 4: Create Preferred AlternativeCreate Preferred Alternative

Step 5:Step 5: Adopt, Implement, Monitor, and Adopt, Implement, Monitor, and 
ReviseRevise



PLACEPLACE33S San Diego Regional S San Diego Regional 
Study ResultsStudy Results

uu $1.5 billion retained regionally/15 years$1.5 billion retained regionally/15 years

uu 1/2 million tons air emissions eliminated1/2 million tons air emissions eliminated

uu 5,000 energy5,000 energy--related jobs createdrelated jobs created

uu Supports and integrates RGMS elements Supports and integrates RGMS elements 

uu LongLong--term implementation and marketing term implementation and marketing 
valuesvalues

uu Regional Energy Resource Office Regional Energy Resource Office 



Regional Resource CentersRegional Resource Centers

u Regional Resource Centers can improve both the process and 
outcomes of decision-making... 



TopicsTopics
uuWhat is sustainable development?What is sustainable development?

uuBest practices by U.S. communitiesBest practices by U.S. communities

uuTools you can useTools you can use

uu Ideas for Army “communities”Ideas for Army “communities”



The ChallengeThe Challenge
uuFederal government nation’s largest energy Federal government nation’s largest energy 

consumer (2%)consumer (2%)
uuDoDDoD largest Federal consumer (75%)largest Federal consumer (75%)
uuMilitary energy use significant source of Military energy use significant source of 

greenhouse gas emissions (19.5 MMTCE in greenhouse gas emissions (19.5 MMTCE in 
1996)1996)

uuMilitary energy consumption diverseMilitary energy consumption diverse



DoD OpportunitiesDoD Opportunities
uu3 million 3 million 

personnelpersonnel

uu36 million acres 36 million acres 
of landof land

uu250 major 250 major 
installationsinstallations

uu40,000 additional 40,000 additional 
propertiesproperties

uu1.5% of federal 1.5% of federal 
energy energy 
consumption consumption 

uu550 public utility 550 public utility 
systemssystems



U.S. Army OpportunitiesU.S. Army Opportunities

uu78 major bases in U.S.78 major bases in U.S.

uu130,000 buildings in U.S.130,000 buildings in U.S.

uu900 million square feet worldwide900 million square feet worldwide

uu$7.9 billion in energy costs worldwide$7.9 billion in energy costs worldwide

•• Sources: 1999 GSA Federal Inventory, U.S. Sources: 1999 GSA Federal Inventory, U.S. 
Army Energy OfficeArmy Energy Office



Benefits for ArmyBenefits for Army

uu Lower energy & wasteLower energy & waste--handling costshandling costs

uu Savings free funds for more critical needsSavings free funds for more critical needs

uu Sustainable technologies help Army comply Sustainable technologies help Army comply 
with Executive Order 13123with Executive Order 13123

uu Sustainable energy technologies reduce Sustainable energy technologies reduce 
foreignforeign--oil dependence & greenhouse gas oil dependence & greenhouse gas 
emissions, enhancing national securityemissions, enhancing national security



DoD’s Performance So FarDoD’s Performance So Far

uu Reduced hazardous waste by 50%Reduced hazardous waste by 50%
uu Reduced toxic chemical releases by 65%Reduced toxic chemical releases by 65%
uu Reduced pesticide use by 32%Reduced pesticide use by 32%
uu Completed cleanup on 60% of active & inactive sitesCompleted cleanup on 60% of active & inactive sites
uu Increased solid waste recycling to 50%Increased solid waste recycling to 50%
uu Closed 700+ firing ranges to prevent lead Closed 700+ firing ranges to prevent lead 

contaminationcontamination

Source: Deputy Undersecretary Sherri Goodman, Detroit News. Source: Deputy Undersecretary Sherri Goodman, Detroit News. 
Numbers represent 1993 to present. Numbers represent 1993 to present. 



DoD’s Performance So FarDoD’s Performance So Far



Retrofitting SustainabilityRetrofitting Sustainability

uu Walking/biking trailsWalking/biking trails
uu Energy efficiency Energy efficiency 

improvements to  improvements to  
buildingsbuildings

uu MixedMixed--use development use development 
as bases growas bases grow

uu Landscaping to cut Landscaping to cut 
energy consumptionenergy consumption

uu PV in remote localesPV in remote locales

uu TrafficTraffic--calming calming 
devices to enhance devices to enhance 
pedestrian safetypedestrian safety

uu Retrofitted solar Retrofitted solar 
electric & waterelectric & water--
heating systemsheating systems

uu Green power purchaseGreen power purchase

uu Recycling programsRecycling programs



Greening the PentagonGreening the Pentagon
uu 1414--year, $500 million projectyear, $500 million project
uu Performance based: fee award to 10% of contract Performance based: fee award to 10% of contract 

if designif design--builder meets energy & environmental builder meets energy & environmental 
goalsgoals

uu No prescribed specs: A/E/C develops performance No prescribed specs: A/E/C develops performance 
goalsgoals

uu Onus on contractor to research technology and Onus on contractor to research technology and 
practicespractices

uu Contract to be let next SpringContract to be let next Spring



State of the PentagonState of the Pentagon
uu 7,748 antiquated windows with 30% energy loss7,748 antiquated windows with 30% energy loss

uu All building systems need replacement: utility All building systems need replacement: utility 
distribution system, HVACdistribution system, HVAC

uu Leasing boiler/chiller plants at $200k/monthLeasing boiler/chiller plants at $200k/month

uu Poor air flow Poor air flow 

uu Millions of pounds of lead and asbestos Millions of pounds of lead and asbestos 
contaminationcontamination





Candidate ProjectsCandidate Projects
uu Renewable carpet (save $14m over 30 years)Renewable carpet (save $14m over 30 years)
uu HVAC energy management system (EMCS)HVAC energy management system (EMCS)
uu EnergyEnergy--efficient HVACefficient HVAC
uu ReRe--manufactured furniture (1/2 price)manufactured furniture (1/2 price)
uu Energy production:Energy production:

–– 10kw solar dish system 10kw solar dish system 
–– 70kw of PV power70kw of PV power
–– 3 wind turbines on Mount Storm3 wind turbines on Mount Storm

uu 5 rooftop solar water heating units5 rooftop solar water heating units
uu energy efficient blast windows (tinted lowenergy efficient blast windows (tinted low--E)E)



Renovation GoalsRenovation Goals

uu35% energy reduction in year 201035% energy reduction in year 2010

uuEnergy Use Index down from 135 Energy Use Index down from 135 
kilowatts/kilowatts/btubtu/square foot today to /square foot today to 
100.6 in 2010100.6 in 2010

uuNo hazardous materials or waste left in No hazardous materials or waste left in 
the renovated buildingthe renovated building



1515--kilowatt photovoltaic systemkilowatt photovoltaic system







• Five Army Forts Five Army Forts 

•• Fort McNairFort McNair Fort MeadeFort Meade

•• Fort Fort MyerMyer Fort BelvoirFort Belvoir

•• Fort A.P. HillFort A.P. Hill

•• 837 buildings837 buildings
••143,000 light fixtures143,000 light fixtures

•• 626 Cooling systems626 Cooling systems

•• 5 Central heat plants5 Central heat plants

•• $67 million investment$67 million investment

•• $220 million in savings over 18 years$220 million in savings over 18 years

Washington D.C. District ProjectWashington D.C. District ProjectWashington D.C. District Project



Ft. Polk: Ground Source Heat Ft. Polk: Ground Source Heat 
PumpsPumps

•• Capacity = 6,593 tonsCapacity = 6,593 tons

•• 4,003 living units4,003 living units

•• 1,290 buildings1,290 buildings

•• One GHP per living unitOne GHP per living unit
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Ft. Carson: Comprehensive Ft. Carson: Comprehensive 
Energy ProgramEnergy Program

uu More than 12 million square feet under roofMore than 12 million square feet under roof
uu $12 million annually in fuels and utilities$12 million annually in fuels and utilities
uu Command level support with energy Command level support with energy 

objectives set by Commanding Generalobjectives set by Commanding General
uu Program integrates energy management, Program integrates energy management, 

pollution prevention, water conservation, pollution prevention, water conservation, 
sustainability of training landssustainability of training lands

uu P2 Division oversees most of programP2 Division oversees most of program



Ft. Carson: Energy ProjectsFt. Carson: Energy Projects

uu Utility control systemsUtility control systems

uu HighHigh--efficiency boilersefficiency boilers

uu T8 lightingT8 lighting

uu HighHigh--efficiency motorsefficiency motors

uu Intelligent HVACIntelligent HVAC

uu PhotovoltaicsPhotovoltaics

uu Family housing revitalization:Family housing revitalization:
weatherizationweatherization, doors/windows, , doors/windows, 
furnace, toilets, thermostatsfurnace, toilets, thermostats



Solar at Ft. Solar at Ft. 
CarsonCarson



DOE ResourcesDOE Resources
uu Federal Energy Management ProgramFederal Energy Management Program

–– Design assistance, energy audits, software, training, Energy Design assistance, energy audits, software, training, Energy 
Saving Performance ContractsSaving Performance Contracts

–– “Greening Federal Facilities” Resource Guide & Toolkit at “Greening Federal Facilities” Resource Guide & Toolkit at 
www.www.ereneren.doe..doe.govgov//fempfemp//techassisttechassist/greening.html/greening.html

uu Associated DOE Programs:Associated DOE Programs:
–– Buildings, power systems, transportation, industryBuildings, power systems, transportation, industry
–– www.eren.doe.govwww.eren.doe.gov

uu Sustainable developmentSustainable development
–– Center of Excellence for Sustainable DevelopmentCenter of Excellence for Sustainable Development
–– www.sustainable.doe.www.sustainable.doe.govgov



ConclusionsConclusions
uuSustainability an emerging standard for Sustainability an emerging standard for 

community developmentcommunity development
uuSame technologies & practices can be Same technologies & practices can be 

applied in Army developmentapplied in Army development
uuArmy can achieve many of same Army can achieve many of same 

benefits as local governmentsbenefits as local governments
uuTools & help are availableTools & help are available


